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(22) Date of filing : 


: 2001-355056 (71)Applicant 
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(30)Priority 

Priority number : 2000 726945 Priority date : 30.11.2000 Priority country : US 



(54) THERMAL ACTUATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
thermal actuator for a micro mechanical device 
having an actuator beam improved in the degree 
of motion. 

SOLUTION: The thermal actuator is taught for 
the micro electromechanical device. The thermal 
-y. -vktn-oj- 36 actuator has a base element, and a cantilevered 
element extending from the base element and 
TS-i* ^S\n|"" K ' normall y Present at a first position. The 
i \ 1 cantilevered element includes a first layer formed 

' ' J^&£>^ ofa dielectric material having a low thermal 
coefficient of expansion, and a second layer 
attached to the first layer and comprising an 
miermeiaiiic compouna ot utanium aluminide. A 
pair of electrodes are connected to the second 
layer so as to raise the temperature of the second 
layer by flowing a current to the second layer. 
The cantilevered element is displaced to a second 
, , position as a result of the temperature rise of the 

second layer, and returns to the first position when the current flowing to the second layer 
stops and the temperature of the second layer decreases. The thermal actuator has a 
specific application in an Inkjet device in which a series of the ink jet devices form an 
ink jet printing head. 
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( 1 1 publication number : 07-060955 
(43)Date of publication of application : 07.03.1995 

(51)Int.Cl. B4U 2/oi 

B41J 2/175 



(2 1 ) Application number : 05-2 1403 1 (7 1 ) Applicant : CANON INC 

(22) Date of filing : 30.08.1993 (72)Inventor : ASAI AKIRA 



(54) INK JET RECORDING HEAD AND INK JET RECORDER EOUIPPED 
WITH THE RECORDING HEAD 

j (57)Abstract: 
* ^ = — A — U ) PURPOSE: To obtain a recording head having a 

■ r} novel heating element wherein heating 

distribution on a surface of a resistor is equalized 
[ and its recorder by a method wherein a heating 
resistor has a heating part of an approximately 
circularly annular or fan-like annular surface 

n f r \ ■ y \ 2 4 / shape, and its thickness is varied inversely 

<nw— lAf; 0a(r; proportional to a distance in a radial direction 

from a central point of the surface shape. 
CONSTITUTION: When voltage is impressed by 
™ making a current (I) flow radially along a radial 
direction of a heating resistor, a thickness d (r) of 
_ p p a heating part of the heating resistor is varied 

~ 6 a r 2 ct(r) inversely proportional to a radial distance (r) 

from a center of a surface shape. Thereby, a 
„, current density i (r) at any point on the heating 
part at a radial distance (r) apart from the center 
ccmcc to ~c giver, by the fc.i.xi«l« (I). In 
. formula 9 is an angle of a fan-like annulus (2ti in 

the case of a circular annulus). Relation between 'the resistivity (p) of the resistor and a 
heating value q (r) per unit time unit area is as given by the formula II. Therefore the 
formula III is obtained. 
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